This paper examines the location of headquarter growth of large public companies during the 1990s. Headquarters continue to be attracted by large metropolitan areas. Yet, among that group they continue to disperse into the medium-sized centers. The model results suggest that headquarter growth is elastic with respect to population growth. In addition, average January temperature emerges as a predictor of headquarter growth. Furthermore, the paper identifies 6 different categories of gross flows underlying the net change of headquarters observed during the 90s. There is strong variation among the 50 largest metro areas in terms of the composition of these gross flows. On average, entry and exit represent over 2/3 of all gross flow activity. Including information on the composition of gross flows noticeably improves the formal model. JEL codes: R 12, R 30, L 20
Motivation
The growth and locational patterns of large corporate headquarters have been a subject of research dating back to the latter half of the twentieth century (see Lichtenberg, 1960 , Evans, 1973 , and Quante, 1976 , for a synopsis of earlier work). Ross (1987) compares corporate headquarter location between 1955 and 1977 . Studies using more recent data to track the distribution of headquarters over time tend to rely on Fortune 500 data. Horst and Koropeckyi (2000) and Holloway and Wheeler (1991) base their timeseries analysis on data for Fortune 500 companies. Holloway and Wheeler (1991) conduct their empirical analysis for the 1980s using annual data for that decade. Horst and Koropeckyi (2000) utilize the same data from 1975 through 1999 (in five-year intervals). A set of different papers analyzes larger data sets but only utilizes their crosssectional information. Shilton and Stanley (1999) draw on data for all publicly traded companies, regardless of company size, and Davis (2000) draws on data from the Census Survey of Auxiliary Establishments. Klier and Testa (2002) combine these two aspects of the literature and present information on a panel of all large publicly traded companies they tracked for the 1990s.
A common finding in all these papers is the high degree of concentration among headquarters. For example, Shilton and Stanley (1999) report that 40 percent of their sample is located in only 20 U.S. counties. They explain this stylized fact by the comparative advantage of cities to support headquarters operations. In fact, Horst and Koropeckyi (2000) report a strengthening of that effect during the 1990s as evidenced by a substantial drop of Fortune 500 headquarters located in non-metropolitan counties. In addition, the advantage of certain cities in hosting headquarters operations seems to depend little on the historic and perhaps serendipitous presence of individual companies.
For example, despite Boston's ongoing strength as a domicile of Fortune 500 companies headquarters, only two of the 15 present in 1999 had been there since 1975 (Horst and Koropeckyi, 2000) .
At the same time, headquarters concentrations continues to be shifting toward metro areas that do not rank at the top of the size distribution. In 1955, the first year the Fortune 500 list was compiled, the New York metro area was home to 31 percent of all company headquarters on the list, the vast majority of which were located right in the city (28 percent of all Fortune 500 headquarters). While the metro area share of national headquarters remained stable until the early 1970s, the city began to lose headquarters to its surrounding areas in the mid-1960s. For the last 30 years, the share of headquarters domiciled in the New York metro area has been steadily declining. By 1999, it had fallen to 10 percent of Fortune 500 companies (see Quante, 1976, and Horst and Koropeckyi, 2000) . Ross (1987) finds the biggest gains not among the largest cities but among other large cities that often experience rapid population growth during the same time period. Holloway and Wheeler (1991) find that "in many ways the changes experienced during the 1980s in location of major corporate headquarters and the assets they control were not qualitatively different from those experienced earlier. New York continued its decline for a third decade and…the chief beneficiaries were other large centers that had large enough infrastructures to be attractive as corporate headquarters locations." (p.72) In their analysis of gross flows of headquarters they find that mergers and acquisitions, as opposed to direct relocations, are a direct mechanism leading to the deconcentration of headquarters. Klier and Testa (2002) analyze a more broadly defined set of observations and find the long-term trend of deconcentration of headquarters to have continued during the 90s. This paper expands on Klier and Testa (2002) The database identifies the headquarter location, the company-wide employment, and the company's assets. This paper focuses on the location of large company headquarters, where large is defined as total worldwide employment of at least 2,500.
Headquarter locations are aggregated by metropolitan areas. Specifically, the paper uses the most extensive definition of metropolitan areas, the so-called consolidated metropolitan statistical area (CMSA). 2 Thus, the results are not affected by relocations of headquarters from a central city to a suburban location within the same metropolitan area.
The underlying assumption is that a metropolitan area's different locales share common attributes relevant to the siting of a headquarter. Some important attributes include hub airports, access to business service firms, and a common skilled labor pool. During the 90s the number of large publicly traded companies in the US grew by 37 %. At the same time, the concentration of these companies' headquarters among the most populous of metropolitan areas didn't change at all (see table 1 ). Yet, the distribution of headquarters within the 50 largest metro areas changed much more noticeably. This is shown by means of a Lorenz curve (see figure 1) . A Lorenz curve graphs cumulative frequency distributions. It shows the degree to which a distribution is concentrated by the distance between the actual distribution and the 45 degree line, which represents an egalitarian distribution. Figure 1 graphs the cumulative distribution of headquarters on one axis versus the cumulative distribution of metropolitan areas on the other axis. In that distribution, each metro area is treated as an equally weighted entity.
The shape of the plotted line reveals the degree of concentration in the distribution of headquarters. For example, if each of the largest 50 metropolitan areas contained the same number of corporate headquarters, the graph line would be identical to the 45 degree line. In contrast, to the extent that some metropolitan areas host disproportionate numbers of headquarters, the graph curve will be bowed out toward the "southeast,"
away from the 45 degree line. Table 1 provides some more detail on the changing distribution of assets.
We can see that despite the loss of headquarters, New York's share of assets remained unchanged during the 90s. Mid-sized metropolitan areas were the gainers not only because of headquarters choices, but also because they also grew faster in population size. They emerged as sizable markets so that their companies and headquarters grew along with them.
Nonetheless, the growing prominence of mid-sized metropolitan areas does not account for the entire shift of headquarters toward these places. Figure 4 illustrates the distribution for headquarters across all industries, as well as for population for the largest 50 metro areas in 1990 ( Figure 4a ) and 2000 ( Figure 4b ). We can see that headquarters are more concentrated among metro areas than population. This is true for both 1990 and 2000. However, during the 1990s the relative difference between the distribution of headquarters and population narrowed. This is demonstrated in figure 4c , which plots the vertical distance between both distributions at both points in time. While the contour of that distance has not changed much, it narrowed across the entire range of the distribution during the decade. In addition, from panels a and b of Figure 4 we can tell that that movement was driven in large part by a redistribution of headquarters as opposed to a redistribution of population.
Model
The remainder of the paper tries to explain the growth of headquarters across metro areas by means of multiple regression analysis. The dependent variable in the model is the percent change in the number of headquarters in a metropolitan area. In order to minimize the effect of a small base at the start of the decade, the data include only the 50 largest metropolitan areas. The descriptive data presented earlier suggest a number of influences on the change in the concentration of headquarters during the last decade.
The high degree of concentration of headquarters among a relatively small number of metro areas suggest the existence of scale effects in hosting headquarter operations. This effect is measured by the level of population. While the coefficient for this variable should reflect the scale effect, since the model is estimated only for the largest metro areas it should also pick up the redistribution from the largest to mediumsized metro areas. Hence, the expected sign is ambiguous. Also included is a variable measuring the percent change in population during the decade. This variable is expected to capture the shifting of markets away from the traditional centers of commerce and population and show a positive sign. One might also see such a response to growing population because the universe of large companies is increasingly composed of service rather than manufacturing companies. In addition, service companies tend to be more regional than national or international in market scope.
Two variables control for the sectoral composition of the metropolitan areas. The regression results point to the effect of the change in population in influencing headquarters growth at the metro area level (see table 4 ). Headquarter growth is elastic with respect to population growth: An increase in the growth of population by 1 percent is associated with a bigger increase in the growth of headquarters. The variable measuring average daily January temperature turns out to be very powerful. It is consistently highly significant. Its coefficient suggest that an increase in the average daily January temperature by one degree is accompanied by a 0.03 percent increase in the growth rate of headquarters of large public companies. Relative to model two, adding a measure of the growth in international air connections as well as the education of the metro area level workforce does not add explanatory power. In fact, the average temperature variable by itself can explain over 20% percent of the variation in the dependent variable.
Identifying gross flows
This part of the paper adds information on the gross flows of headquarters by
MSAs. The underlying idea is that the gross flows resulting in the observed net changes can provide rich information to explain the overall observed net change in headquarters (see Holloway and Wheeler, 1991) . The fact that the Compustat uses unique I.D.
numbers that do not get recycled after a company drops out allows to identify the gross flows without knowing individual companies' histories. Specifically, one can identify companies that were present in 1990 but no longer in the database in 2000 -i.e.exiters --, and, if the change occurred in the opposite direction, entrants. 6 Furthermore, as the units of observation are individual MSAs, companies can relocate, and will be counted as inor -outmovers. Finally, because this paper focuses only on large public companies, one has to allow for companies changing size during the decade. That is, a company that was large in 1990 can fall below the 2,500 employment in 2000 (it falls into the "shrink"
category if it stays in the same place, if it also relocated, it is counted as an outmove).
Correspondingly, if a company grows in size but stays in the same metro area, it is classified as "grow". If it relocates during the decade, it is counted as an inmove. shares of the total gross flow activity. That number is obtained by adding the flows across the 6 categories identified above in each metro area. Table 6 presents these shares in addition to the headquarter count in 1990, the net change of headquarters as well as the sum of gross flow activity. Several points can be made about that table.
First, the level of gross flows is on average 3.5 times larger than the level of net In Table 4 one can see the effect of including some of the gross flow shares in the regression model (see columns 8-16). The two variables included are the share of inmovers and the share of exiters (for data see Table 6 ). The direction of the estimated effect is as expected: A larger share of inmovers is associated with an increase in headquarter growth, whereas a larger share of exiters is associated with a decrease in headquarter growth. Unambiguously the inclusion of these variables raises the explanatory power of the regression equation explaining the growth rate of headquarters.
At the same time the main effects found in columns 1-7 continue to hold: The elasticity of headquarter growth with respect to population growth; the positive effect of higher average January temperature on headquarter growth (note, however, that the inclusion of the gross flow variables cuts the size of that temperature effect in half); and the positive effect of an increase in the share of FIRE employment on regional headquarter growth.
Conclusion
This paper investigates the location of headquarters growth of large public companies during the 90s. It addresses this question with data that include all publicly traded companies. Two trends, established in previous literature, are confirmed.
headquarters continue to disperse toward medium-sized, fast-growing metropolitan areas.
In addition, this paper presents information on the gross flows of headquarters underlying the observed net changes. On average, entry and exit of companies to or from a metro area tend to represent over 2/3 of all gross flow activity for the 50 largest MSAs. Formal modelling establishes the importance of population growth and amenities, as well as the composition of the gross flows in explaining the location of headquarter growth. Future research will disaggregate the largest two gross flow categories further in an effort to explain them directly. Island, NY--NJ--CT--PA CMSA  208  87  90  13  18  14  25  95  5  1  1  227  Los Angeles--Riverside--Orange County, CA CMSA  71  30  28  3  10  3  9  44  0 
